INTRODUCTION 93 94
Overweight and obesity (OW/OB) have significantly increased over the last 25 years and have 95 been described as a public health epidemic (World Health Organisation, 1998). OW/OB are 96 terms used to describe an excess of adiposity (fatness) above the ideal for good health (Waters et 97 al, 2011) . Obesity increases the risk of a number of non-communicable diseases such as 98 cardiovascular disease (CVD) (Mokdad et al, 2003) , type II diabetes (Hirani et al, 2008) , cancer 99
Overweight/obesity occurs when there is a consistent positive energy imbalance over a sustained 115 period of time. A review by Lobstein et al (2004) describes that a variety of factors such as 116 behavioural (physical activity, diet, sedentary lifestyle), cultural, genetic, environmental and 117 economic have been associated in obesity's development. These factors are interchangeable and 118 therefore complex. Like in most developed countries, childhood OW/OB is a public health 119 concern in Portugal. Padez et al (2005) investigated the prevalence and risk factors for obesity 120 of 7 to 9.5 year old children in a national representative sample and found alarming rates. More 121 specifically, the prevalence of overweight, obesity and combined overweight+obesity were, 122 respectively, 20,3%, 11,3% and 31,6%. It was found that parental obesity and educational levels 123
were the most significant risk factors of children's obesity. In the same study, it was concluded 124 that maternal obesity had a stronger link to OW/OB compared to paternal obesity and suggested 125 that this is unsurprising due to the cultural factor of Portuguese mothers being the parent who is 126 usually responsible for important lifestyle factors such as buying, preparing, and serving food for 127 the family. Also, a review by Moreira (2007) found that the reported prevalences of obesity 128 would differ from one region of the country to another. , These findings are consistent with 129 results from other studies in different ethnicities (Xi et reason is the low level of energy that is expended while watching TV (Hancox et al, 2004) . 136
However, it has also been shown that engaging in TV viewing could lead to increased snacking 137 on unhealthy foods while abstaining from healthy foods (i.e. fruit and vegetables) ( obesity is that children could be subjected to the advertising of unhealthy products that could 140 potentially lead to obesity (Halford et al, 2008; Boyland et al, 2011) . Sedentary behaviours of 141 children are, however, more than just TV viewing. With the increase popularity of electronic 142 games and personal computers and laptops these are behaviours that are important to explore. obesity. Both boys and girls were found not to use computers very often. However, boys played 147 electronic games for longer periods than girls and there was a moderate relationship between 148 electronic games and obesity levels. 149
150
Physical activity is defined as any bodily movement produced by skeletal muscles that results in 151 energy expenditure (Caspersen et al, 1985) . Low levels of physical activity have widely been 152 documented as a major determinant of childhood OW/OB. Previous research including 153
Portuguese studies have found evidence of an association between physical activity and obesity 154 between the association of physical activity and obesity is that physical activity is a complex 160 behaviour; that has many different determinants and correlates that vary from gender, to age, to 161 context and environmental (Sallis et This study has two short-term aims and one long-term aim. farmers, agricultural, skilled workers, unskilled workers); parental physical activity participation 226 (yes/no); parental education (primary (4y), six years, nine years, twelve years, university (>12 227 years)); parents self-reported height and weight,; school conditions for physical activity classes 228 (yes/no); mother smoked during pregnancy (yes/no); sport activity outside of school (yes/no); 229 urbanization (urban, semi-urban, and rural); electronic games weekdays/weekends (none, <1h, 230 1h, 2h, 3h, 4h, 5h <); personal computer (PC) use weekdays/weekends (none, <1h, 1h, 2h, 3h, 231 4h, 5h<); television (TV) weekdays/weekends (none, <1 h, 1 h, 2 h, 3 h, 4 h, 5h<); physical 232 activity in school (0-30min, 30-60min, 60-90min, 90-120min, 120-150min, 150min <); watching 233 TV during meal times (never, only at weekend, 1 to times/week, 2 to 3 times/week, every day); 234 active play weekdays/weekends (none, <1h, 1h, 2h, 3h, 4h, 5h<). Active play was used as an 235 umbrella term for all physical activity done by the child as reported by the parents. 236
237

Data Analyses 238 239
Pearson Chi-square χ 2 (β set at 0.05) difference tests were conducted to test the level of 240 association between the different variables measured (birthweight, breastfeeding, district; 241 parental occupation, parental physical activity participation, parental education, school physical 242 activity, maternal smoking during pregnancy, sport activity outside of school, urbanization, 243 active play weekdays/weekends, electronic games weekdays/weekends, personal computer use 244 weekdays/weekends, television (TV) weekdays/weekends, watching TV during meal times) and 245 children's overweight, obesity and OW/OB. Variables with a significant association with 246 childhood overweight, obesity and OW/OB were further analysed by backward logistic 247 regression models. Sex and age were adjusted and the odds ratio (OR) and 95% confidence 248 interval were calculated for each of the categorical variables within the regression models. 249
Categorical factors with an OR statistically significantly (P <0.05) and higher than 1.0 resulted 250 as a risk factor and an increased likelihood of childhood OW/OB and an OR statistically 251 significantly (P <0.05) with a value below than 1.0 was taken as a protective factor. Sex differences were found across all age groups, with girls being more OW/OB than boys. Chi-268 square (χ 2 ) difference tests shows that these sex differences were significant across the ages 3.5y, 269 4.0y, 4.5y, 5.0y, 5.5y, 6.5y and 7.5y. Tables 2-4 present results of the logistic regression models. 270 Table 2 outlines the biological risk factors that were significantly associated with OW/OB of 271 Portuguese children. It was found that age and sex (male= reference) were significant risks for 272 being overweight and obese. This was found across all three logistic regression models (Table 4 , 273 Table 5) . 274 275 Two other biological factors-"maternal smoking during pregnancy" and "breastfeeding"-were 276 also significant predictors of OW/OB. Maternal smoking during pregnancy increased the odds of 277 obesity among the children (OR 1.52 95%CI 1.30-1.78) and, in a smaller degree, also increased 278 the odds of child overweight (OR 1.31 95%CI 1.16-146). Table 2 
found that normal weight (boys and girls) had parents with higher paid occupations. This was 286 also found to be evident for educational level for parents. It was also clearly found that children 287 who were OW/OB had parents with higher BMI's compared to normal BMI-children (Mother selected sedentary behaviour variables the differences were all found to be statistically 313 significant for obese boys; the only significant p-values for girls were for TV viewing (χ 2 = 314 15.17, p ≤ 0.05). Although not all differences between overweight and normal weight boys were 315 significant across sedentary behaviours and a significant difference was found across all 316 sedentary behaviours for obese boys. It was found that overweight and obese boys engaged in 317 larger periods of time playing electronic games compared to girls during weekdays (39.7% vs. 318 14.4%). Boys were found to play more electronic games than girls across all weight categories. 319
Weekends were also found to be periods of the week where more active play, TV viewing, PC 320 viewing and electronic games took place for both sexes. It was found that 70.6% of OW/OB 321 boys played some kind of electronic games compared to 62% of their normal weight peers (χ 2 = 322 26.79, p ≤ 0.01). Obese girls played more electronic games than overweight and normal 323 weighted girls; however it was clear that overweight and obese boys played with electronic 324 games for greater quantities of time than girls. Watching TV during mealtimes was found to 325 occur most frequently for obese boys than overweight and normal weight boys and girls. 326 Table 4 outlines the statistically significant odds ratios for the logistic models conducted for 327 overweight, obesity and OW/OB and the influence of physical activity and sedentary behaviours. 328
Key findings were that the likelihood of childhood obesity was significantly increased (OR 3.81 329 95%CI 1.15-12.66) if the children played on electronic games for more than 4 hours during 330 weekdays, however within this statistic there were only 13 children within the category so this 331 result should be interpreted with caution. This was also found to be true for electronic games 332 during weekends but the increased likelihood was significant for overweight only, not obesity 333 (OR 1.32 95%CI 1.06-1.64). Watching TV during the weekdays was associated with a greater 334 likelihood for children to be overweight and the likelihood increased as daily hours watching 335 TV increased (1hours, OR 1.43 95%CI 1.05-1.96; 2 hours, OR 1.60 95%CI 1.16-2.20). This was 336 evident for the group category of OW/OB and there was additional significance for watching TV 337 for 3 hours during a weekday (OR 1.52 95%CI 1.06-2.16). Obesity had an increased risk to 338 occur when children watched TV while eating meals. This was found for all number of times a 339 child watched TV while eating, but significant values were found for two meals (OR 1.47 95%CI 340 1.07-2.01) and four meals (OR 1.41 95%CI 1.04-1.91). 
Biological Factors 389 390
We found statistically significant sex differences for OW/OB. Girls across all ages (3-10 years) 391 were more overweight than boys and generally found to be more obese than boys. This finding is 392 interesting when comparing to other national data sets, with some reports stating that Portuguese such as ethnicity and culture should also be investigated in greater depth and frequency as 405 studies are small in numbers (Owen et al, 2005) . Another well-established risk factor of OW/OB 406 that this study found was age which is a well-documented factor across the literature with higher 407 OW/OB being more likely as age increases (Hernandez et al, 1999 ; Gonzalez-Suarez, 2011; 408
Pereira et al, 2010). 409 410
Behaviours of mothers and the choice to smoke during pregnancy and to breastfeed or not, were 411 clearly significant risk factors of childhood obesity. These finding has been documented 412 elsewhere (Owen et al, 2005) . This study only included a two choice answer to breastfeeding 413 (yes/no) so therefore a more detailed description and risk association on duration of 414 breastfeeding could not be found like in previous studies (Padez et al, 2005; Ryan, 2007) . Clear 415 guidance and promotion of anti-smoking and the encouragement of breastfeeding should be 416
implemented by health professionals to mothers in order to combat many health outcomes 417 associated including childhood obesity. Like all investigations this study has limitations, self-reported data is well established to have 475 problems of bias, reliability and validity especially within complex behaviours such as physical 476 activity and sedentary behaviour (Shephard, 2003) .The nature of the questionnaire being sent 477 home and filled out by parents could lead to one parent completing the questionnaire on behalf 478 of both parents, this could well lead to bias and inaccuracies. The questionnaire also asked about 479 individual screen time behaviour therefore multi-screen use data was not available, such as using 480 a laptop or games device while watching the television (Jago et al, 2012) . A final limitation is the 481 term "active play". Active play has no standard definition across academics (Brockman et 
